Two-dimensional manipulation of differentiated Madin-Darby canine kidney (MDCK) cell sheets: the noninvasive harvest from temperature-responsive culture dishes and transfer to other surfaces.
A renal epithelial cell line, Madin-Darby canine kidney (MDCK) cells, adheres, spreads, and proliferates to confluency on our developed temperature-responsive culture dishes grafted with a poly(N-isopropylacrylamide) (PIPAAm) at 37 degrees C. In addition to other cell types, including hepatocytes and endothelial cells, MDCK cell sheets noninvasively were harvested from PIPAAm-grafted dishes merely by reducing the temperature. However, during the early stage of culture (up to 3 weeks), confluent MDCK cell detachment is greatly repressed. In the present study, we succeeded in the rapid harvest of confluent MDCK cell sheets and intact transfer to other culture dishes by utilizing hydrophilically modified poly(vinylidene difluoride) (PVDF) membranes as supporting materials. Immunocytochemistry with anti-beta-catenin antibody revealed that the functional cell-cell junctions were well organized in the transferred MDCK cell sheets. The viability assay showed that the transferred cells were not damaged during the two-dimensional cell-sheet manipulation. By transmission electron microscopy it was confirmed that the harvested MDCK cells retained differentiated phenotypes and had many microvilli and tight junctions at the apical and lateral plasma membranes, respectively. This two-dimensional cell-sheet manipulation technique promises to be useful in tissue engineering as well as in the investigation of epithelial cell sheets.